In late stage Parkinson's disease (PD) (i.e., Hoehn and Yahr (HY) stages IV-V), both motor and nonmotor symptoms (NMS) are pronounced, and the patients become increasingly dependent on help in their daily life. Consequently, there is an increasing demand on health-care and social care resources for these patients and support for their informal caregivers. e aim of this study was to assess satisfaction with care in late stage PD patients and to identify factors associated with satisfaction with care. Moreover, to assess their informal caregivers' satisfaction with support and to identify factors associated with caregivers' satisfaction with support. Factors potentially associated with satisfaction with care/support were assessed in 107 late stage PD patients and their informal caregivers (n � 76) and entered into multivariable logistic regression analyses. Fifty-eight (59%) of the patients and 45 (59%) of the informal caregivers reported satisfaction with their overall care/support. Patients satisfied with their care reported higher independence in activities of daily living (ADL) (Katz ADL index; P � 0.044), less depressive symptoms (Geriatric Depression Scale, GDS-30; P � 0.005), and higher individual quality of life (QoL) (Schedule for the Evaluation of Individual Quality of Life Questionnaire, SEIQoL-Q; P � 0.036). Multivariable logistic regression analyses identified depressive symptoms (P � 0.015) and independence in ADL (P � 0.025) as independently associated with satisfaction with care. For informal caregivers, the analyses identified patients' HY stage (P � 0.005) and caregivers' QoL (Alzheimer's Carers Quality of Life Inventory, ACQLI; P � 0.012) as independently associated with satisfaction with caregiver support. e results indicate that an effective both pharmacological and nonpharmacological PD therapy is important, to adequately treat motor and NMS (e.g., depressive symptoms) in order to improve depressive symptoms and patient independence in ADL. is may benefit not only the patients, but also their informal caregivers.
Introduction
In the late and most severe stage of Parkinson's disease (PD), i.e., Hoehn and Yahr (HY) stages IV-V [1] , both motor and nonmotor symptoms (NMS) are pronounced [2] [3] [4] , and the patients become increasingly dependent on help from others in their daily life [1, 5] .
Late stage PD has been estimated to constitute about 15-20% of the PD population [6] , which prevalence is expected to increase due to increased longevity and improved health care [5, 7, 8] . Moreover, as PD is a progressive disease, the burden on informal/family caregivers is likely to increase during the late stage of the disease [9] . Consequently, there is an increasing demand on health-care and social care resources for these patients and support for their informal/family caregivers [10] .
Previous research has shown that PD causes a great burden for the patients' family caregivers, which affects their own physical health, relationships, and mood [11] . It is essential to recognize and manage caregiver burden, for the well being of both the patient and the family caregiver, as failure to do so may lead to exhaustion for the caregiver and premature institutionalization for the patient [9] .
ere is a growing focus on patient-centered health care, which includes taking into consideration experiences of patients and their informal caregivers when it comes to satisfaction with the care and support they receive [12] . However, there is limited knowledge on which factors are associated with satisfaction with care in PD in general [13] and especially in late stage PD. An increased knowledge regarding factors associated with satisfaction with care and support in late stage PD could serve as an important base for optimizing health and social care for this patient group. e aim of this study was to describe and assess satisfaction with care in a sample of patients with late stage PD in Sweden and to identify factors associated with patient satisfaction with care as well as to describe and assess their informal caregivers' satisfaction with support and to identify factors associated with caregivers' satisfaction with support.
Material and Methods

Participants and Recruitment.
Participants were recruited from the southern region of Sweden through neurology departments and the municipality-based healthcare system. A total of 166 individuals were identified for the study and were contacted by post (through their treating physicians) and then by telephone. In most cases, the contact was made through an informal caregiver or nursing home/ health-care personnel. Out of these, 53 declined, and six were noneligible.
Inclusion criteria were HY stages IV and V in "on" and/ or having a substantial need of help with ADL (defined here as ≤ 50% on the Schwab and England Scale) [14] , as well as having been diagnosed with idiopathic PD for a minimum of seven years. Exclusion criteria were cognitive symptoms that started before the PD diagnosis as well as symptomatic Parkinsonism (such as drug-induced Parkinsonism or normal pressure hydrocephalus). e present study was a Swedish substudy of the European multicenter project Care for Late Stage Parkinsonism (CLaSP) [15] , where additional assessments were carried out at the Lund center, Sweden. e study was approved by the Regional Ethical Review Board in Lund, Sweden (JPND HC-559-002). Written informed consent was obtained by the participants.
Procedure and Clinical Evaluation.
Clinical assessments were made, and questionnaires were answered by patients and their informal family caregiver, if such a person existed and was available, during home visits. A number of selfadministered rating scales for patients and informal caregivers were sent by post beforehand as well as returned by post afterwards. Any questions regarding the questionnaires were answered by the person making the assessments at the time of the home visit. All assessments were carried out during a time of the day when the patient normally was doing his/her best.
Independence in activities of daily living (ADL) was assessed by the Katz ADL index [16] (score range 0-6, 6 � independence, higher � better). Motor function was assessed by the motor section of the Unified PD Rating Scale (UPDRS; part III, score range 0-108, higher � worse) [17] . Nonmotor symptomatology was assessed by the NMS Scale (NMSS; score range 0-360, higher � worse) [18] . Cognitive function was assessed by the Mini-Mental State Examination (MMSE, score range 0-30, higher � better) [19] , where a score ≥ 24 was regarded as normal [20] . Depressive symptoms were assessed with the Geriatric Depression Scale (GDS-30; score range 0-30, higher � worse) [21] . Cut-off for screening of depression (scores ≥10) has been validated for PD [22] . Generic health status was assessed by the EuroQol 5 Dimensions (EQ-5D-3 L; score range 0-1, higher � better) and visual analogue scale (score range 0-100, higher � better) [23, 24] . Individual QoL was assessed by the Schedule for the Evaluation of Individual QoL Questionnaire (SEIQoL-Q; score range 0-100, higher � better), which was translated from German to Swedish through validated forward-back translation [25] . Self-rated health status was assessed by the Nottingham Health Profile (NHP), which consists of six sections: emotional reactions, sleep, energy, pain, physical mobility, and social isolation (each section score range 0-100, higher � worse) [26] [27] [28] . Each section score was for the simple and multivariable logistic regression analyses dichotomized as better (0 � 0-50) and worse (1 � 51-100). Life satisfaction was assessed by the Life Satisfaction Questionnaire (LiSat-11; each item score range 1-6, higher � better) [29] ; for the simple and multivariable logistic regression analyses, the item responses were dichotomized as not satisfied (0 � from very dissatisfied to rather satisfied; i.e., scores 1-4) and satisfied (1 � satisfied and very satisfied; i.e., scores [5] [6] . is dichotomization has previously been used by the developers of the instrument [29] as well as in previous PD research [30, 31] . Patient satisfaction with overall care and caregiver satisfaction with overall support were assessed by CLaSP [15] study-specific questions with five response categories: very satisfied, satisfied, neutral, unsatisfied, and very unsatisfied.
e responses were dichotomized as satisfied (1 � very satisfied or satisfied) and not satisfied (0 � neutral, unsatisfied, or very unsatisfied) and used as the dependent variable. Caregiver QoL was assessed with Alzheimer's Carers' QoL Inventory (ACQLI; score range 0-30, higher � worse), which has been found useful also among caregivers in PD [32] .
Complimentary information on whether the patient had been in contact with movement disorder specialist (MDS), PD-specialized nurse, or physiotherapist/occupational therapist/speech and language therapist during the past year was retrieved from the medical records. Data on whether the patients had professional home health care were collected from a study-specific questionnaire.
Statistical Analyses.
Descriptive and clinical data are given by median and first and third quartiles (q1-q3) and frequencies and percentages, as appropriate. Differences were tested statistically with simple logistic regression analyses. P values of <0.05 were considered significant. For the patients, ten independent variables with P values <0.2 from the simple logistic regression analyses and two variables with P values >0.2 that were considered clinically relevant were simultaneously entered into a multivariable logistic regression model. Two independent variables with P < 0.2 were excluded: SEIQoL due to a high number of missing and EQ-5D VAS due to a high number of independent variables in relation to the number of participants, in order to keep the number of independent variables entered into the multivariable model limited. For informal caregivers, nine independent variables were entered into a multivariable logistic regression model. P values were inspected, and the variable with the highest P value was manually removed from the model through stepwise backward method, which was repeated until the remaining independent variables in the model had P values <0.1. All analyses were performed using IBM SPSS version 24.0 (IBM 211 Corporation, Armonk, NY, USA).
Results
Demographic Data and Clinical Background Assessments.
A total of 107 patients participated in this study, 62 (58%) of them were men. e median (q1-q3) age was 78 (73-84) years. Seventy-nine (74%) were in HY stage IV and 28 (26%) in stage V. Sixty-seven (62%) lived in ordinary housing and 40 (37%) in nursing home.
e majority (n � 89; 83%) received professional home health care (Table 1) .
e median (q1-q3) UPDRS III score was 40 ). e median (q1-q3) NMSS score was 91 (55-128). e median (q1-q3) MMSE score was 22 (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) . e median (q1-q3) GDS-30 score was 11 (8) (9) (10) (11) (12) (13) (14) (15) (16) . Sixty-two (58%) of the participants reported depressive symptoms that were above the cut-off for screening of depression [22] .
Satisfaction with Care and Informal Caregiver Support.
Of the 99 (93%) individuals who had answered the question, 58 (59%) were satisfied with their care. Five of the eight participants who had not responded to this question had severe difficulties in participating and presented a more severe disease (50% were in HY V) with severe motor and nonmotor symptomatology and markedly worse cognitive impairment.
Regarding the patients' informal caregivers, 45 (59%) of the 76 individuals who had responded to the question were satisfied with their support. Out of them, 57 (75%) were the spouse/partner, 18 (24%) were a son/daughter, and one was a sibling to the patient. In 27 (36%) cases out of the 76 replies from informal caregivers, both the patient and the informal caregiver had replied that they were satisfied with their care/ support.
Comparisons between patients who were satisfied and patients who were not satisfied with their overall care indicated that those with higher satisfaction with care were more independent in ADL (P � 0.044), showed less depressive symptoms (P � 0.005), and rated their individual QoL better on the SEIQoL-Q (P � 0.036). For more detailed information, see Table 2 .
Comparisons between caregivers who were satisfied and caregivers who were not satisfied with their overall support identified the following variables as statistically significant: patient age (P � 0.009), patient HY stage (P � 0.004), patient motor function (UPDRS III) (P � 0.015), and caregiver QoL (ACQLI) (P � 0.036) ( Table 3) .
Multivariable Logistic Regression Analyses.
e analyses identified depressive symptoms (P � 0.015), independence in ADL (P � 0.025), and satisfaction with somatic health (P � 0.074; i.e., not statistically significant) as independently associated with satisfaction with care.
at is, depressive symptoms were negatively associated with satisfaction with care and independence in ADL, and satisfaction with somatic health were positively associated with satisfaction with care ( Table 4 ). In a further step, age and gender were added to the final model. However, the final results remained identical, and age and gender were highly nonsignificant (age P � 0.912; gender P � 0.766).
A separate multivariable regression model was performed for informal caregiver data. e analyses identified patient HY stage (P � 0.005) and caregiver QoL (P � 0.012) as independently associated with satisfaction with caregiver support, where patient HY stage was positively associated with satisfaction with caregiver support (i.e., informal caregivers reported higher satisfaction with support when the patient was in HY stage V compared to stage IV) and caregiver QoL was negatively associated with satisfaction with caregiver support (i.e., informal caregivers reported lower satisfaction with support when rating lower QoL) ( Table 5 ). When analyzing different clinical (patient) variables in relation to caregiver satisfaction, for patients who lived at home, no other differences were found between caregivers satisfied with their support and those who were not (Table 6 ).
Discussion
In this Swedish sample of patients in late stage PD, 59% reported satisfaction with their overall care and 59% of their informal caregivers reported satisfaction with their overall caregiver support. Depressive symptoms, independence in ADL, and satisfaction with somatic health were identified as factors associated with whether the patient was satisfied with his or her overall care. Patients' HY stage and informal caregivers' QoL were associated with informal caregivers' satisfaction with support.
Surprisingly, none of the background variables such as age, gender, dwelling place, HY stage, or whether having a partner differed between the patients who were satisfied with their overall care and those who were not. is suggests that other factors may be more important for patients' satisfaction with their overall care, such as the presence of depressive symptoms, independence in ADL, and satisfaction with somatic health.
ese findings are in line with the results of another PD study, where satisfaction with care did not differ based on demographic variables such as age, gender, education, or disease duration [13] . Similarly to our finding that 59% of the patients reported satisfaction with their overall care, the previous study found that 57% of their participants expressed satisfaction with their care [13] . q1-q3, first and third quartiles; HY, Hoehn and Yahr Staging Scale (score range I-V, higher � worse); MDS, movement disorder specialist contact during the past year; PD-nurse, Parkinson nurse contact during the past year; physiotherapist/occupational therapist/speech and language therapist, contact during the past three months; Katz ADL, Katz index of independence in activities of daily living (score range 0-6, higher � better); UPDRS, Unified PD Rating Scale, part III � motor examination (score range 0-108, higher � worse); NMSS, Nonmotor Symptoms Scale (0-360, higher � worse); MMSE, Mini-Mental State Examination (score range 0-30, higher � better); GDS-30, Geriatric Depression Scale (score range 0--30, higher � worse), depression � scores ≥ 10. EQ-5D-3L, EuroQol 5 Dimensions Index (score range 0-1, higher � better), VAS, visual analogue scale (score range 0-100, higher � better); SEIQoL-Q, Schedule for the Evaluation of Individual Quality of Life (score range 0-100, higher � better); NHP, the Nottingham Health Profile (score range 0-100 in each section, higher � worse); LiSat-11, Life Satisfaction Questionnaire (each item score range 1-6, higher � better); satisfaction with care (study-specific question), satisfied � patients reporting alternative 1 or 2 on the question satisfaction with care (score range 1-5, higher � worse; 1 � very satisfied, 2 � satisfied, 3 � neutral, 4 � unsatisfied, 5 � very unsatisfied), not satisfied � patients reporting alternative 3, 4 or 5 on the question satisfaction with care. * in HY IV 23 (29%) lived in nursing home, in HY V 17 (61%) lived in nursing home. Fatigue (NHP-energy) is a variable that was close to significant in the univariate analyses and that seemed to matter, coming close to significant also in the multivariable model on satisfaction with care. Another variable coming close to being presented in the multivariable model was satisfaction with life as a whole. ese factors may also matter for patients' satisfaction with care.
Depressive Symptoms.
e results showed that depressive symptoms are one of the major factors negatively associated with satisfaction with care. Depressive symptoms have previously been identified as negatively associated with life satisfaction in late stage PD and as the strongest factor negatively associated with life satisfaction in all stages of PD [31] . As depressive symptoms are common in late stage PD [3, 5, 33, 34] , it is important to identify and optimize treatment of depressive symptoms, not only to alleviate the symptoms per se, but also to enhance functional ability [35] and QoL [11, 36] . is may in turn lead to improved satisfaction with care.
Depressive symptoms in PD can be treated by antidepressive pharmacological treatment, i.e., serotoninnorepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), and probably serotonin selective reuptake inhibitors (SSRIs) as well as through nonpharmacological interventions such as cognitive behavioural therapy [37] and exercise [38] . Optimizing dopaminergic treatment is also essential, as there is a dopaminergic response on NMS in late stage PD, with pronounced effects particularly on mood [3] . For those with nonmotor fluctuations or depressive symptoms occurring only in motor "off" state, this may be the preferred approach [39, 40] .
Independence in ADL.
In late stage PD, patients have pronounced motor and NMS and become increasingly dependent on help from others in their daily life, both when it comes to transfers and ADL [1, 5] . It is previously known that NMS such as depressive symptoms and cognitive impairment contribute to disability and worsened ADL function [35] . Independence in ADL may be improved and function maintained for longer through appropriate physiotherapy and occupational therapy training [41] . In order to reach increased independence in ADL, multiple actions are likely needed from both pharmacological and nonpharmacological approaches when it comes to therapy for both motor and NMS. is could mean that good availability of health care specialized on this patient group is needed. However, this needs to be further demonstrated in intervention studies. Parkinson's Disease e evidence for the benefit of PD team and PD team rehabilitation is not very strong generally. However, clinical experience supports the value of these, which is reflected in the consensus recommendations within the National Swedish Guidelines for PD [42] . Further, previous research has suggested higher overall satisfaction with care when Satisfaction with support (study-specific question), satisfied � informal caregivers reporting alternative 1 or 2 on the question satisfaction with care (score range 1-5, higher � worse; 1 � very satisfied, 2 � satisfied, 3 � neutral, 4 � unsatisfied, 5 � very unsatisfied), not satisfied � informal caregivers reporting alternative 3, 4, or 5 on the question satisfaction with care. q1-q3, first and third quartiles; HY, Hoehn and Yahr Staging Scale (score range I-V, higher � worse); MDS, movement disorder specialist contact during the past year; PD-nurse, Parkinson nurse contact during the past year; physiotherapist/occupational therapist/speech and language therapist, contact during the past three months; Katz ADL, Katz index of independence in activities of daily living (score range 0-6, higher � better); UPDRS, Unified PD Rating Scale, part III � motor examination (score range 0-108, higher � worse); NMSS, Nonmotor Symptoms Scale (0-360, higher � worse); MMSE, Mini-Mental State Examination (score range 0-30, higher � better); GDS-30, Geriatric Depression Scale (score range 0-30, higher � worse), depression � scores ≥ 10. EQ-5D-3L, EuroQol 5 Dimensions Index (score range 0-1, higher � better); VAS, visual analogue scale (score range 0-100, higher � better); SEIQoL-Q, Schedule for the Evaluation of Individual Quality of Life index (score range 0-100, higher � better); LiSat-11, Life Satisfaction Questionnaire (item 1, score range 1-6; dichotomized as not satisfied � 0, satisfied � 1) ACQLI, Alzheimer's Carer's Quality of Life Inventory (score range 0-30, higher � worse). * 30 missing (primarily due to nonapplicable). * * HY IV n � 10, HY V n � 10; * * * 6 (21%) of the patients living in nursing home; * * * * 10 (56%) of the patients living in nursing home. P values based on simple logistic regression analyses. Bold P values statistically significant at P < 0.05. patients were treated by PD specialists compared to general neurologists [12, 13] .
Informal Caregivers.
For the patients' informal caregivers, the main results identified an association between patients' HY stage and informal caregivers' satisfaction with overall support, where the informal caregivers were more satisfied with their support when the patient was in the most severe stage of PD, i.e., HY stage V, as compared to stage IV. Moreover, for patients living at home, the informal caregivers still reported higher satisfaction with support when the patient was in HY stage V (Tables 5 and 6 ). An explanation to this could be a higher strain on informal caregivers when the patient is in stage IV compared to stage V, as all patients in stage V had home health care compared to 77% in stage IV. A second explanation could be that 61% of the patients in stage V lived in a nursing home, compared to 29% in stage IV. However, this is unlikely to be the main explanation, since the result was similar when analyzing the results of the participants living at home (Table 6) . A third possible reason could be that patients in stage V are less mobile than those in stage IV, which in certain aspects could mean less strain on the informal caregiver, as patients in HY stage V are restricted to wheelchair or bed unless aided by another person [1] , while in stage IV, the patient walks independently in spite of a severely disabling disease, which could mean severe balance impairment, freezing of gait, and falls [43, 44] . According to a previous study [9] , the demands on the informal caregiver and the estimated cost of informal care are the highest when the patient is in stage IV, as in stage V, it is likely that many patients live in a nursing home.
In only 27 (36%) of the cases, the patient and the informal caregiver had both replied that they were satisfied with their overall care/support. is indicates that there might be a discrepancy between how patients and their informal caregivers, respectively, experience and perceive their situation.
Strengths, Limitations, and Further Perspectives.
ere are several limitations of this study. It is likely that other or additional factors may be associated with patients' satisfaction with care as well as informal caregivers' OR, odds ratio; CI, confidence interval; 1 independent variables entered in the multivariable logistic regression model (backward method): Housing, partner, independence in ADL (Katz index), depressive symptoms (GDS-30), generic health status (EQ-5D), energy (self-rated health status, NHP; dichotomized as better � 0, worse � 1), social isolation (self-rated health status, NHP; dichotomized as better � 0, worse � 1); satisfaction with life as a whole (LiSat-11; dichotomized as not satisfied � 0, satisfied � 1); satisfaction with financial situation (LiSat-11; dichotomized as not satisfied � 0, satisfied � 1); satisfaction with self-care management (LiSat-11; dichotomized as not satisfied � 0, satisfied � 1); satisfaction with family life (LiSat-11; dichotomized as not satisfied � 0, satisfied � 1); satisfaction with somatic health (LiSat-11; dichotomized as not satisfied � 0, satisfied � 1). Nagelkerke's pseudo R 2 � 0.226; Hosmer and Lemeshow test: P � 0.450. Bold P values statistically significant at P < 0.05. Parkinson's Disease satisfaction with support, rather than the ones assessed in the present study. Given the current cross-sectional study design, it is not possible to draw casual conclusions. e symptomatology of late stage PD with increasing cognitive decline and problems in communicating may have affected the quality of the data collected for this study. However, a majority of the participants were able to complete most parts of the study without any apparent compromise in data quality.
e words "care" and "support" were not further defined and could have been interpreted in various ways among the participants. "Overall care" could presumably mean different things, such as home health care or medical care. As a large proportion of the current sample received both home health care and medical care and the proportions of participants were quite evenly distributed between those who were satisfied and those who were not satisfied, the interpretation of the words "care" and "support" would probably not matter for the outcome of this study. Similarly, the word "support" could theoretically mean both emotional/psychological and practical assistance from the health-care system.
A major strength of the present study is that we were able to recruit and assess a relatively large sample of patients in the late and most severe stages of PD, an area where knowledge presently is limited [33] . Future studies on satisfaction with care could further investigate and distinguish between different areas of care instead of focusing on a perception of overall care. Qualitative research methodology may give an insight into which specific areas are important for patient satisfaction with care and informal caregiver satisfaction with support in late stage PD. Availability of health-care and social resources is likely to influence satisfaction with care and support. e results of this study should be replicated in other national contexts, as the current study was carried out in a setting with the Swedish health and social care systems. Moreover, international comparisons would be of value.
Conclusions
Patient satisfaction with care in late stage PD appears to be negatively associated with depressive symptoms and positively associated with independence in ADL. Satisfaction with somatic health also appears to be of importance for patient satisfaction with care. In addition, late stage patients' informal caregivers' satisfaction with support appears positively associated with patients' HY stage and negatively associated with informal caregivers' QoL.
A multidisciplinary approach to the management of late stage PD patients and their family caregivers should probably have high priority in order to provide an effective symptomatic pharmacological and nonpharmacological PD therapy, to identify and adequately treat motor and NMS (e.g., depressive symptoms), and to offer possibilities for optimal training (e.g., in ADL) in order to optimize management and coping of daily activities. is may benefit not only patients in late stage PD, but also their family caregivers.
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